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Summary: 
The purpose of this lesson is for students to learn the basics about waves and the electromagnetic spectrum. Included are an in-depth PowerPoint presentation and a worksheet for students to complete after the presentation. The worksheet tests students’ ability to define the parts of the wave, as well as how to measure wavelength, amplitude and frequency of example waves. It also provides students a space to write their understanding of how scientists are able to gain information about our universe through using various wavelengths of the electromagnetic spectrum.
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Subject TEKS: Science: 8.8(C)  explore how different wavelengths of the electromagnetic spectrum such as light and radio waves are used to gain information about distances and properties of components in the universe; 

Grade Level: 8th 
Learning Objectives: 

The learner will: 

· Label the parts of a wave (crest, trough, wavelength, amplitude)
· Describe the relationship between frequency of a wave and energy of a wave

· Analyze the wavelengths of light used by astronomers and explain why astronomers use infrared radio waves and microwaves to take pictures of the universe
Time Required: 45 minute session + 30 minute session
Materials: 

· Electromagnetic Spectrum PowerPoint
· Exploring the Electromagnetic Spectrum Worksheet

· Computer

· Ruler

Lesson Introduction / Motivation: 
Talk it out! Ask the students what they know about the electromagnetic spectrum, responses may be limited so be sure to tell them that they know more about it than they think, they just don’t realize it! Introduce the topic by giving common examples such as visible light (anything that we see), radios, microwaves, x-rays, and when we feel heat. Increase interest in the subject by mentioning how scientists use telescopes stationed in space that are capable of detecting things such as black holes and predicting weather patterns via waves. 

Watch this video: http://www.youtube.com/watch?v=cfXzwh3KadE   5:20 minutes long.

Lesson Plan: 
1.) ~45 minutes: Discuss the types of waves and how each electromagnetic wave affects them. PowerPoint presentation attached. 

2.) ~30 minutes: Have students work on the Exploring the Electromagnetic Spectrum Worksheet. This can also be a homework assignment if there is a time constraint.
Lesson Closure: 
Ask students to get into small groups, each group having a different section of the spectrum, and give a small presentation about what they have learned about their particular section of the spectrum.

Assessment: Exploring the Electromagnetic Spectrum Worksheet
Vocabulary / Definitions: 

· Mechanical wave - wave that requires a medium to travel
· Electromagnetic wave - wave that does not require a medium to travel

· Transverse waves - matter in the wave moves up and down at a right angle to the direction of a wave

· Longitudinal waves - matter in the wave moves back and forth parallel to the direction of the wave

· Crest - the highest point of a wave
· Trough - the lowest point of a wave

· Wavelength - measured from crest to crest, or trough to trough

· Amplitude - measured from the middle point between peak and trough of a wave
· Frequency - how many waves are made in a given set of time

· Period - how long it takes for a wave to make one full cycle

Background and Concepts for Teachers: 

· Types of waves

· Electromagnetic waves

· Frequency
Lesson Scaling: The PowerPoint can be adapted for younger students, and younger grades may need more time to have concepts explained; instead of including the worksheet in the class period, they can use it as a homework assignment.

Safety Issues: none
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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